Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 08-21 271 6 

(43)Date of publication of application : 20.08.1996 



(51)Int.CI. 

r 




61 IB 20/14 
G11B 20/10 
G11B 20/18 
G11B 20/18 




(21)Application number 


07-017870 


(71)Applicant 


: FUJITSU LTD 


(22)Date of filing : 


06.02.1995 


(72)Inventor : 


SUGAWARA TAKAO 








OSHIO UMEO 








OSHIMA TAKENORI 








MIZOSHITA YOSHIBUMI 








ARIGA TAKAHARU 







-J-rllrP. 



























i 





(54) DEMODULATING CIRCUIT OF MAGNETIC RECORDING/REPRODUCING APPARATUS 

(57)Abstract: 

PURPOSE: To prevent the increase in circuit scale of a 
demodulating circuit and dissipation power even if the 

degree (n) of partial responses is increased in the S&k 
demodulating circuit using the partial response and a 
maximum detecting method. 

CONSTITUTION: An equalizer 5 of a circuit, which 
demodulates the reproduced signal read out of a head 2, 
is prepared in correspondence with the different 
equalized target waveform. A plurality of sets 8 of 
detectors 6, which are connected in series in 
correspondence with the equalized waveform from the 
equalizer 5, are connected in parallel to the output 
stages of a filter 4. The demodulating circuit is 
constituted so that only one of the sets 8 of the 
equalizers 5 and the detectors 6 is selected and the 
output of the detector is obtained by a switching control 
means 7 for selecting any of the outputs of the sets 8 of 
the equalizers 5 and the detectors 6. As to the 
equalizers 5, one equalizer 5', which can from two or 

more kinds of the equalized waveforms having the different characteristics, can be used. 
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■TSo rco<t5>(c, rrosy£^T'(i^»^2 2, ;*rag§§ 

23, -mp^tf»0^2 6, yzfmmwsm 

2 7&W/U—7'&mi8.LX^2> < , t¥o"C, illl^L 

&m®m"r--7'^2 st*hm??&fr%&mmz*:m'om 

So 
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[0032] t zzx. *»w#e>tti hmmcom 

JS^^rDirLT, /<— (1 + 
D) » W<WkSrfT?«0g<PflS»fc*JV^-C, *Wfc»KIWWi 

ffc»-<? (i+D) «*M:fctTv\ «nc*< 

X (1+D) ©*fls«:fT5#S**L.*: (WHPP6 

-29 78 5#^#flS) o 

[00331014 14- 0>^t::Gttro«fldgS:flQgtt? 

{b»taa*wb»ic»w-r**ftSr*«wfcawufc* 10 

01JT-I4, l«©lWiMWIlg5A©U*i»C ^biHiS 

fcfc'ioM^nsijciotv^. sfc, ia^{±L 

ttiS6 rotbmAf£ifc£*<b;ft3«fc 5t4otv^. 
[00 34] Kft^?£3»<attaBB<04ftbg§£r - 20 
4 5 \m$LX # 5 cO(4, S£ff ^m^W^ R 
(f) iLTSH!:, iS^cfflro^ftg^^Jl^^^^ 

G(f)*Hi (f) (i=l, 2, 3, n) b LT^ti:6#£- 

X3bZ 0 tLt, rw^F(±, flWEflj««Sfls»5AttG 
(f)/R(f) £#a4#tt£^4?K«j£U fcgWWbSi 
5BI4, Hi(f)(i=l, 2, 3, n) £*5#te£rf?po 

[0 0 3 5] rw^JS^liT-ti. S^m^-f-^Jt*^* 

^©^kf§5Bf±iljffiie]g&tJn3SLg§K>^-e«^rs 30 

**<*4»»a4Wb»5ASr*ii{tr**^J:oT. ^ 
fbig^<*i:LTWfS*^Wlgt*S„ 01 5(401 4 

(±< 5 A36»e> ATI ZthZfy ftm 

WWhIK 2 7 jMRI* <btiT*5 9 » * y ^fiMRW-jUHBS 2 

08S7{cAyj£jh,3£5Kfto-O^o 40 
oTftJ§WWb*5 B t^tti§§6C9»8' ©fsrW^rlR 

6 §rfflv^Tiftp^-rso 016 \z.7^-rwmtMi\M^m^L 

S. SHI*** 3 ^y^fc* •p-CrtD*;/ 

9, tSoT, Wfl!l«>^y^6HR©ffittA©*lSl'>.^< 50 
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* «. r <d 1 t (ommm&A b 9 y ■ymkvwm*^ 
t * y^RMRc p & nausr* wt% 9 yymmc P & 

gfgroitiv^ mmm.^mz.n\^mm.<o^<) 9y? 

[0036] 0 1 8 (40 1 5 L,tzmMPl<7>m<D&B 

m<DMmzmm^mmnmm®&<7>ffif&%7r^i><7>xh 
m ommt& *ftttiz.mwy * >v9 a' zumvtz. 

Tv>5,^(D^S0i snmsMvm&LbmteZo 

A, «gHSHfc»5B, *fcfflS§6, K9#;tMlP[HWg7, 

* y ^tSMKtHUHlK, RXim 9fx^ ^70 (4. 1 

oco^aiHisst LT#j5grrsr iasprtB-c**. 
[oo37] 019 i-mmwm±vsLit-7—x hmm 

U ^imumi 6ic:^Ufc^|tt±(c:^»tST^to 
^^ffoTi^. t^oT, ^ h^-5*^-fcf4, 
@17!:i Ufca«Kb»B5* i: * y t »H#{40 
2 0<D£.5\zmttZ)o ■tr.t?, 01 8ro^l9#X.SiJ» 
(H]Sg7T'i4, y— *hStfxfr«, sScV>l4:*:#£(a£;DT 

^fbis 5 b t «itu» 6 ©a©ffl 9 m*.&n ? 9 y -fmm. 

cofflCp, Cp' Sr-x-7>tbT^, WBH"S*{C 
«t o T^fbfg 5 B t ^ffiS 6 (Dfflco^J 9 fc * 

-So 

[0 0 3 8] 02 1lij|^PR4MLiEPR4ML 

Ife^coielKfllfigSr^t'fcco-C&So r 2 5 
*5Jt4^5/ KIC91 t^#^IU3S9 2^SfB»^R«2 

ff-^§S3 1. ^32, NRZ I 3. 
KIC9 liCfc£S&®&3 4£@T— ^ K2*^6«« 

[0 0 3 9] — ^ K^T-V^^ l^^^ry K2(-£o 
Ta»a$tbfcl¥^fB^tt. KI C 9 K^^JtttB 

s&4 4 ta4Bas^ttiiiiB4 5fcA**tbs 0 ttnea«6 

^HBIeIK4 4^a^fiVFO (nnKHttKRBRHI) 4 6 
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3 5\cAJj£ti2> 0 

[0040] Jft*5, C <D*J(S«t?tt. &3£frbS» 5 B " 
(1»P»^3 7il ^aK/WOiBi*?-Kio-C ( 1 + 
D) <DmM>^ftt>tlXEPR4ML&tim6" ^A* 

i:^pR4MLMai^6 / K7^rai**£*o-t^ 

3 0 PR4MLitUg6' <oa*ttil»OR|gIK3 9K 
A#**USa s * EPR4MLteH*»6* (7>aj^{±>K^ h 
3-^3 8&&fc&l£OR[§B&3 9fcA*)£*U 8/9 

[004 1] 0*U*V^«HiaS3&^^—^ h*fl. 

**VM«ctt*l* SrttttJU Cp&WCiiV Srffi 
^f^o §3 { 9#^*J^[E]SS7c7)ai^AND[El^4 lid 
hf§-§-t LTA^JA^fta i^fci, >r * 4 
tSfiJ^ty- Mff*i LTANDHJS&4 2\cAtl£ 
tl& 0 ANDHJS84 1, 4 3tOffi*(7>A*^l±VFO 

IOiANDIIB64 1 SrfflCT*n5>*aspR4MLl*ai 
3§6' MA^jfU ^3 { 9#x*W[El^7^e>c^ai*^ 
"0" (OI^{aiANDIlIgS4 3S:iiCT^cz^^^EPR 
4MHfcffl»6* *CA*£*U ^n^^^A^^HftV^ 

[0 0 4 2] «J9#X.«0#PH18S7^J;o-C 

1, 4 3fc:|3^TPR4ML«&tttg&6' tEPR 4ML 

fcH«**, OR[U3g3 9^ffl^T^«C0^tg^froT 
V>3 0 >fcl3 % rixibCD^Hftgge' , 6" $:CMOS/n 

[0043] r <oiii£^-c^ «9 7 nmfc 

mm sA<D?y 7>ffim k$y -?mk<D y7r^c 

*T So 

[0044] Sui7^/^4 / £*&*Wb*5A 

fbSS5A^e>coai^iPR4coiS^ir*So *:tep 
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R4<Dfc»<D«IWWfc»5* £LT5i®II&D 

3 7£fflVvTV>£ 0 PR4fii3ffi^^&4^afrLE 

PR4(i5««fi«:5o ^rT\ r<o±5*2®«^ 

[0 0 4 5] ft*>, *ft§§^o e tr/^J9#^*fi : 5^r&{l 

"ertgT-fc'So 8/9 (0. K/L) R L L (R 

10 un Length Limited) ?9F#t LT, a*<0«# 0 iSiBBBc 
KSrfflRRt"'5fcit*e?ce<> PR 4ML^W5§cD/*;*7< 
y S£M < -T 5 S flto>S>W^S: 1 of^(c^i| t m 

T<D 2 o^MI-^ * tl/TV >3 0 

[0046] (1) "Method and apparatus for Imp 1 erne 
nting optimum PRML codes", J. S. Eggenberger and A.M. 
Patel, U.S. Patent 4,707,681, Nov. 1987 
(2) "Method and apparatus for Implementing a PRML 
code", B. H. Marcusand A. M. Patel and P. H. Siegel, U. 
20 S. Patent 4, 786, 890, Nov. 1988 

Lt> 182 l»d*3>t«^y =—^3 2tt8/9RLL 
f?-^g§3 lOtitflk PR4MH&U3&6' (DXiltCOO 

3) fc^l^BHKv^ 0 

[0 0 4 7] m2 2f£EPR4MUd:Jo#6 hHi^jR 

iT$)5 0 o^M^cfc*^ liclooo 

**fett*Bo o o— (ommsmfct a 0 -^i<owm^ 
zitw&i>mmx$>v. vzmi i i^tii 1 

30 4ott^^^c7>A#^fT^tt*V^c^, /^jj'^ySrfi 

W^&&^X&>Z>c L^U@2 5t£x PR4 

MLlCfflV^ct^^y^"^ (1/ (1+D) ) 

»-c^y ymtDoisxrji <Dmm8c&fflmx%, m 

fc, ^?'Jt«^^Jt^o^,fc^i^a^:^jpgr^ 

[0 0 4 8] 02 4(a) , (b) fiP R 4 MLT?Ji!V^ft 
40 ^8/9 (0, 4/4) f?-^T% EPR4ML^a^ 
c7^/^^^^-y coft^i: h^y h - - — hB ERc^ 

H^^7r:Lfct(OT-fe5 Q >^y=3— ^s*6VV»fr x BE 

r^i o- 6 ms^ag^^its/c^^^^y^y ^3 0 
sejub^-ra^*^a>s^ (i/ (i + 

D) ) TOd2 £»AU/M&a\ m*ft<Dl 5&X®t*Zt 

[004 9] £Ud*^fc^ss:*BS(oia»-esia"rs» 

£\ t»R^*ffc»i:tftai»S: 1 o(^»HI»lc* t ^S 
50 LTA*ft5fc», flbOlE]i»^i:^E»*s«!*T*aF^ 
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[00 5 0] 

bmm&zmm z&zw&fctt^xEimm&'i^ < « 

£f?lt£*S;: tJCtfJ, ^»m^^liJD^«i^-5i t 10 
[00 5 1] t£oT, ^e*>?>S£^L7t?f^7 r — ^co 

[HffiK>fiB¥*8ftW] 

[Hi] (a) (±*5IPJ(7>^ 1 (Dff^CD^sEftW^B 

aif^HT-fe-So 20 
[0 2 ] *&W<DM 3 »fl?f£coa«f5&f?£=ggrotgSS 

[0 3 ] *WM(Dm 1 W**«0?«^ar*f^n 
J*0-efc£ o 

[04] ££>*lfE§c£nfcPR4MLi:EPR4MLc7? 

[05] ^(C|5«t$tV7tPR4MLi:EPR4ML(73 

[06] (a) i±«*&ft^SS<^«»Srlft^-t-'5lii0J0. 
(b) (iPR4MLt EPR4ML^r^*tV<7)^1^ft^^ 30 

[07] (a) ttan^-f^^wrtfflt^wii&sfiais: 

miWfflB* (b) 14(a) ro¥^«tC^*8*MblMB 
£<D{fi£^Thm£0-efcS„ 
[08] (a) (4y-V- fcV H • 1/3- -T^f i^fcSUB 

(b) 14(a) (D*@fie{-*|-rSS/Nro^t?:*-r#14 
0, (c) 14(a) W¥^B(C^S&tefbgji&&W<iI£ 
*i-«H40T-fc-5o 

[0 9 ] mscof-v * * &mttm&m&mEMmz. 40 

*iftS— .y Ko?tfe>o#|c«tsa«Hb»««©*{b*r* 
[010] 09©^5- K»iRH±(OJ4*5>o#{c^i-5«l 

[0i 1] *wn<D%2<Dmm\<omimmu*Mm.<r> 

[01 2] 01 1 C9g$p5T^fbS§£ h*7 is J\s 

So 

[013] 01 2 <DB«P^Wb*«^sE8BWb»i b 50 
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[014] *3gfE<7?35 3 0£&ttroB&Cftff¥£&1t<z> 

[0i5]0i4 co^ 3 <omim<nm&m&m<nmm.u 

So 

[016] 01 5 <ott<Diai%.ti;ffim*isLm-rz m&m 
j^0-c?fcSo 

[0i7] 015 (Dmmm^n^m^mmm t*? 
[0i8] 0 1 4 co^ 3 <r>mmM<nm<om&3&M(om 

T'fcSo 

[019] 01 8<Dmifoffllz&^Xzf—Z- hSSr^fc 

WrSoo^ mz7 4^?n*.mt)mii$:m-t¥mmxh 
s. 

[020] y-x b&$>ZWrer<offlMm&&k 9 r? 

[02 1] 01 8 rollI!&eo-mt««>ft««j«|gIBS«j« 
0-C?&S„ 

[02 2] EPR4MLi;*5lt5M^yxiiT-$>5„ 

[02 3] 02 K7)|lIi^{c*5(tS7'y =i— ^roamSrtft 
PJ-TS0T*fcSo 

[02 4] (a) (40 2 1 coiH]?g{^*3V^T^y =>— yco& 
V^©t'y h^7— M#tt&*-r^H40, (b) }4 
0 2 1 (TXHJSS^^T^y a— ^foS*g"(75t:--> 
7 — 1^— h^*i-#tt0T-fcS o 

[02 5] (a) (4t¥*c75B£^V*:?SBW:£m8^£ 
^-Tti^0. (b) (4(a) CO«fc5{Cfl|fig$*T,S^5l5coa«; 

fli^0-efes„ 
\-mss3Emm mm?? 

3 - ie*MIeISES 

4---(g^jiiJi7^/l'^ 

5, 5' , 5 a, 5 b---mb§§ 

5 B-&J3#fb8» 

8, 8' -ma&btkw&rm. 
2 i-wm?& 
2 2-*atss 

2 3 - -flnSLgg 

2 4 • • • 9 y zfmpr- -7 > 

2 5 - •g^^-^Vu 

2 6-zaMfaaH-3Wii» 

2 7-^y7WKtHlEM 
7 0-§J9#^-<y^ 
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-5„ IJoT, ^"9#xfiMlH]gS7A^(Oa^'r <7}B$ 
i-liAND[ElSg4 lSrilCT^ns/^^PR4ML^ai 
316' fCA^tU ftl>?#xftlJ^I[HlilS7d^P>(Oa^ 
"0" <DBftC{iANDH]Sg4 3§riiCTi5' n y^-^EPR 
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